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(54) SEMICONDUCTOR ROLL AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a semiconductor roll which has the decreased 
variation in resistance value in semiconductor region, has a stable 
resistance value and high dielectric strength and is decreased in 
variation among production lots by coating a conductive core material 
with a specific conductive elastic material. 

CONSTITUTION: In the semiconductor roll 6 formed by coating the 
outer circumference of the conductive core material 1 1 with a foamed 
elastic material 12 having semiconductivity, the semiconductive foamed 
elastic material 12 is constituted by dispersing two kinds of carbon 
blacks varied in characteristics into a incompatible blend composed by 
mixing NBR(nitrilebutadiene rubber) and EPDM(ethylene propylene 
rubber). Two kinds of the carbon blacks varied in characteristics are 
formed by using the ketchen black, such as 'Ketchen Black EC 
(R)' (produced by LION AKUZO), and thermal black, such as 'FT.MT 
Carbon (R)' (produced by ASAHI CARBON). The mixing ratio of the 
ketchen black and the thermal black is preferably specified to 1:1 to 1:5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The half^conductivity roll characterized by having distributed two kinds of 
carbon black from which a property differs the above-mentioned conductive elastic 
body in the blend object of the non-compatibility which comes to mix NBR and EPDM 
in the half-conductivity roll which comes to cover a conductive elastic body on the 
periphery of a conductive core material, and constituting. 

[Claim 2] The half-conductivity roll given in the 2nd term of a claim with which two 
kinds of carbon black from which the aforementioned property differs is characterized 
by being KETCHIEN black and thermal black. 

[Claim 3] The half-conductivity roll given in the 2nd term of a claim characterized by 
setting the mixed rate of the aforementioned KETCHIEN black and thermal black to 
1:1-1:5. 

[Claim 4] A half-conductivity roll given in either the 1st term of a claim characterized 
by making the blend ratio of the aforementioned non-compatibility elastic body into 
within the limits of NBR/EPDM=5 / 95 - 95/5, or the 3rd term. 

[Claim 5] A half-conductivity roll given in either the 1st term of a claim characterized 
by making into 15-50 mol% of within the limits the amount of acrylonitrile in NBR 
used for the aforementioned half conductivity roll, or the 4th term. 
[Claim 6] A half-conductivity roll given in either the 1 st term of a claim to which the 
volume-resistivity value of the aforementioned half conductivity roll is characterized 
by the ability to adjust by 105 - 1010 ohm-cm by changing at least one of the loadings 
of carbon black, the blend ratio of NBR, and the amounts of acrylonitrile in NBR, or the 
5th term. 

[Claim 7] The half^conductivity roll characterized by constituting the 
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above-mentioned conductive layer by the conductive elastic body of the 
non-compatibility which comes to mix NBR and EPDM in the half-conductivity roll 
which comes to cover an inside conductive foaming elastic body layer and an outside 
conductive layer on the periphery of a conductive core material. 
[Claim 8] The half^conductivity roll given in the 7th term of a claim characterized by 
making the blend ratio of the aforementioned non-compatibility elastic body into 
within the limits of NBR/EPDM=5 / 95 - 95/5. 

[Claim 9] In the manufacture method of the half-conductivity roll which comes to 
cover an inside conductive foaming elastic body layer and an outside conductive layer 
on the periphery of a conductive core material After covering the conductive elastic 
body layer in the state where it does not harden, on the periphery of the 
above-mentioned conductive core material and making the conductive elastic body 
layer concerned carry out hardening foaming, The manufacture method of the 
half-conductivity roll characterized by covering the conductive layer in the state 
where it does not harden, in the shape of a tube on the periphery of the 
above-mentioned conductive foaming elastic body layer, and carrying out hardening 
simultaneous adhesion of the conductive layer concerned under steamy 
pressurization heating conditions at a conductive foaming elastic body layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for image formation equipments, such as 
an electrophotography copying machine and an electrostatic recording device, and 
relates to the suitable half-conductivity roll especially for lightweight-izing and 
improvement in the speed, and its manufacture method about the half-conductivity 
roll used as the transfer roller for imprinting the toner image formed on the image 
support to a transfer medium, an electrification roll for the front face of an image 
support being charged uniformly, etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] In image formation equipments, such as the former and 
above-mentioned electrophotography copying machine and an electrostatic recording 
device As technology in which the demand of environment nature, low noise, and a low 
cost is increasing further, and replies to these demands It replaces with the corona 
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discharge machine which performs the imprint of the toner image formed on 
electrification of an image support which consists of a photo conductor drum etc., or 
the image support concerned etc., and the thing using the half^conductivity roll which 
performs electrification and an imprint where the image support concerned is 
contacted is already proposed. Since corona products, such as ozone, may hardly 
occur, but a low-battery power supply is moreover sufficient as them and they do not 
need a large-sized high voltage power supply, a this contact type half-conductivity 
roll turns the part power consumption to fixing equipment etc., and improvement in 
fixing efficiency etc. is possible for it, and it can attain lightweight-izing and 
improvement in the speed of image formation equipment. 

[0003] As image formation equipment using the above-mentioned half conductivity 
roll For example, as shown in drawing 21 , after the front face of the photo conductor 
drum 101 is primarily charged in predetermined potential with the electrification roll 
102, While picture exposure 103 is given and forming an electrostatic latent image, 
developing this electrostatic latent image by the developer 104 and forming a toner 
image There are some which were constituted so that a picture might be formed by 
imprinting the toner image formed on this photo conductor drum 101 on the imprint 
form 109 with a transfer roller 105. 

[0004] In addition, a remains toner etc. is cleaned by the cleaning blade 1 08 and the 
following image formation process is equipped with the front face of the photo 
conductor drum 101 which the imprint process of the above-mentioned toner image 
ended by it. 

[0005] By the way, in the half^conductivity roll used as this kind of the transfer roller 
and electrification roll of image formation equipment, general elastomers (elastic body), 
such as NBR (nitril butadiene rubber), EPDM (ethylene propylene diene rubber), 
urethane, silicone rubber, and no SOREKKUSU, are made to distribute conductive 
matter, such as carbon black, and organic, an inorganic electrolyte, conductivity is 
given, and the sponge roll on which it was made to foam by gas foaming or chemistry 
foaming is used. 

[0006] Although carbon black, organic, an inorganic electrolyte, etc. are added with 
the half-conductivity roll which consists of such a sponge roll in order to give 
conductivity to the elastic body which consists of synthetic rubber, a resin, etc., the 
half-conductivity roll of the ion conductivity type which added especially organic and 
an inorganic electrolyte has the trouble that the change of resistance to 
environmental variations, such as temperature and humidity, is large, while change of 
the resistance in a roll is very small desirable. Therefore, in the above-mentioned half 
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conductivity roll, development of a roll with a small change of the resistance in a roll 
and the change of resistance small moreover to an environmental variation is 
furthered. Then, although it turns out that it is good to use an electronic-conduction 
nature type additive in order to make change of resistance to an environmental 
variation small If the carbon black which is an electronic-conduction nature type 
additive is added to elastic bodies, such as synthetic rubber, a rubber degree of 
hardness will become high, moreover, for the instability of the dispersibility When using 
for a transfer roller especially with an important electrical property value, an 
electrification roll, etc., there was a trouble that the variation in the electrical property 
by the place in a lot difference or a product will arise. 

[0007] Moreover, although adhesion with the charged body-ed needed to be raised in 
order to give the homogeneity of electrification when the above-mentioned half 
conductivity roll was used as an electrification roll, in order to give conductivity to 
elastic bodies, such as synthetic rubber, when carbon black etc. was added, there was 
a trouble that a rubber degree of hardness became high, adhesion with a photo 
conductor became inadequate, and sufficient electrification homogeneity was hard to 
be acquired. 

[0008] then, in order to solve the above-mentioned trouble, as a method of softening 
the rubber degree of hardness of a half^conductivity roll As a method of infiltrating a 
lot of process oils and aroma oils as a plasticizer into a roll, making it swelling, or 
raising the dispersibility of carbon black, and acquiring a uniform electrical property 
Carry out distributor-shaft-coupling processing of the front face of carbon black, or 
(JP,1-101375,A), the method (JP.1-109376,A — ) of blending two or more sorts of 
macromolecules from which it mixes with insulating particle metallurgy group oxide 
powder etc., and it is made to distribute or solubility differs Add specific acetylene 
black as carbon black to JP,4-51056,A and a conductive silicone rubber constituent, 
or (JP.5-1 16790,A), Use two kinds of macromolecule elastic bodies from which the 
compatibility over a conductive pigment differs, or (JP,3-196067,A), What consisted of 
half-conductivity matter which consists of a resin constituent with which a resistive 
layer makes an acrylic rubber and a solvent fusibility fluororesin a principal component 
(JP,5-127494,A), The technology of making a conductive elastic layer contain channel 
black and furnace black at a specific rate etc. (JP,5-332352,A) is already proposed. 
[0009] moreover, in order to solve the above-mentioned trouble, as a method of 
raising adhesion with the charged body-ed and acquiring the homogeneity of 
electrification preparing a conductive coat in the front face of a conductive foam, or 
coating a foam with a resistance adjustment layer or a protective layer **** 
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(JP,63-168667,A — ) It has the surface layer which consists of a urethane-resin paint 
which distributed the conductive pigment on the conductive elastic layer which 
consists of JP,6-186824,A and letter conductive rubber of foaming. Constitute or so 
that a urethane-resin paint may consist of two sorts of components (JP,4- 184371, A), 
specifying the thickness of the electrification layer concerned, while constituting so 
that it may have a foaming member and an electrification layer **** (JP,5-210281 ,A 
— ) The technology (JP,5-181349,A) of specifying the height from the 
charged-body-ed side of JP,6-19277,A and a sponge cell is already proposed. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the case of the 
above-mentioned conventional technology, it has the following troubles. That is, in 
order to soften the rubber degree of hardness of the above-mentioned half 
conductivity roll, when a lot of process oils are infiltrated into a roll, the phenomenon 
called bleeding (Bleeding) which a process oil etc. oozes from a half^conductivity roll, 
and adheres to the front face of an image support occurs, and the trouble of being 
easy to cause picture degradation, contamination, sensitized material pervasion, etc. 
newly arises. If it furthermore explains and a process oil etc. will adhere to the front 
face of an image support, this process oil etc. will cause poor electrification and poor 
development of an image support body surface, and will produce quality-ofHmage 
degradation. While internal stress will occur in the charge transporting bed (CTL) of an 
organic photo conductor front face as shown in drawing 22 (a) if the macromolecule 
constituent of urethane and silicone rubber, an unreacted monomer and a plasticizer, 
a remains solvent, etc. adhere to the front face of an image support which consists of 
an organic photo conductor (OPC) etc., as shown in drawing 22 (b), a bleeding object 
permeates the charge transporting bed (CTL) of an organic photo conductor front 
face, and a heterogeneous portion is formed. Then, a detailed crack and detailed 
corrosion occur in the charge transporting bed (CTL) of the above-mentioned organic 
photo conductor front face, and as shown in drawing 22 (c), as shown in drawing 22 (d), 
finally in it, it has the trouble that sensitized material pervasion of growing up to be a 
pinhole and a crack occurs. 

[001 1] Moreover, in order to raise the dispersibility of carbon black, when it carries 
out distributor-shaft-coupling processing, or it mixes with insulating particle 
metallurgy group oxide powder etc. and the front face of carbon black is distributed, 
there is a trouble that the material to be used becomes complicated and regulation of 
the amount of mixtures, change of front-face nature, and a manufacturing process 
become easy to become complication and a cost rise. With the half-conductivity roll 
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which made the elastic body distribute carbon black especially, since the resistance of 
a roll changes with the additions of carbon black rapidly, it has the trouble that it is 
very difficult to adjust the resistance of the half^conductivity roll concerned to a 
half^electric conduction field. 

[0012] Furthermore, in order to raise the dispersibility of carbon black, when it carries 
out distributor-shaft-coupling processing, or it mixes with insulating particle 
metallurgy group oxide powder etc. and the front face of carbon black is distributed, in 
connection with environmental variations, such as temperature and humidity, it also 
has the trouble that change of the resistance of a halfr-conductivity roll is sharp, and 
lacks in the stability of an electrical property. 

[0013] moreover, use two kinds of macromolecule elastic bodies from which the 
compatibility over a conductive pigment differs, or [ blending two or more sorts of 
macromolecules from which solubility differs ] When it constitutes so that a 
conductive elastic layer may be made to contain channel black and furnace black at a 
specific rate By using a soluble difference of a macromolecule etc. or making a 
conductive elastic layer contain channel black and furnace black at a specific rate It 
has the trouble that the resistance in the half^conductivity field of what can control 
the resistance in a half^conductivity field to some extent cannot be stabilized enough. 
[0014] Furthermore, although flexibility and conductive both will be satisfied if a foam 
is used for an elastic body layer in using the above-mentioned half conductivity roll as 
an electrification roll, in response to the influence of irregularity with a detailed foam 
front face, and a foaming cell, it has the trouble of being easy to generate 
electrification nonuniformity and a fogging microscopically. 

[0015] Furthermore, even if it is easy to generate electrification nonuniformity when 
thickness sufficient again even when a conductive coat is prepared in the front face of 
a conductive foam is not obtained, and it sinks in or applies a conductive paint etc., 
sufficient electrification homogeneity and sufficient isolation voltage are hard to be 
obtained. Moreover, when thickness of a surface layer is thickened, the degree of 
hardness of the electrification roll itself is also raised, resistance of a conductive layer 
becomes high, and it has the trouble that isolation voltage is not obtained enough. 
Moreover, it is necessary to also take into consideration adhesion with a foaming 
elastic body layer, and the quality of the material of a foam also needs to be chosen of 
the process which applies a conductive paint etc. 

[0016] Moreover, in coating a foam, the new trouble that it is difficult to become easy 
to produce Siwa and deformation on a roll front face by contraction of a coating layer, 
and to obtain a smooth front face arises. Furthermore, when various kinds of 
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contraction tubes were used, the fault of Siwa occurring was in the roll edge. 
[0017] furthermore, the problem which produces the fault on a picture while in use 
since the smooth nature on the front face of a roll is bad although the noise-reduction 
effect can be acquired by making a roll degree of hardness low in the electrification 
roll of the structure which coated the foam layer with the resistance adjustment layer 
and the protective layer — a generating plain-gauze cone Moreover, the diameter of a 
foaming cell also had the trouble that uniform electrification was difficult, from the 
variation in a degree of hardness, and the variation of a discharging gap in 300 
micrometers or more. 

[0018] Then, especially the place that it is made in order to solve the trouble of the 
above-mentioned conventional technology, and is made into the 1st purpose has this 
invention in offering the half-conductivity roll which has the resistance by which had 
little variation in the resistance in a half-conductivity field, and it was based neither on 
environmental variation nor applied voltage, but was stabilized, and high isolation 
voltage, and does not have the variation in manufacture lot-to-lot. Moreover, other 
purposes of this invention do not contain plasticizers, such as process oil, but can 
maintain the roll degree of hardness stabilized by the low degree of hardness, and are 
to offer the half^conductivity roll which moreover does not have a bleeding 
phenomenon. 

[0019] furthermore, not to mention having the resistance which the place made into 
the purpose of this invention had little variation in the resistance in a half-electric 
conduction field, and was based neither on environmental variation nor applied voltage, 
but was stabilized, and high isolation voltage, and there being no variation in 
manufacture lot-to-lot It is in offering the half-conductivity roll which neither 
electrification nonuniformity nor a fogging generates, can perform sufficiently uniform 
electrification and neither Siwa nor deformation moreover generates at a roll front 
face or the edge, and its manufacture method. 
[0020] 

[Means for Solving the Problem] In the half-conductivity roll which comes to cover 
the foaming elastic body which has half^conductivity on the periphery of a conductive 
core material, the half-conductivity roll of this invention according to claim 1 
distributes two kinds of carbon black from which a property differs the 
above-mentioned half conductivity foaming elastic body in the blend object of the 
non-compatibility which comes to mix NBR (nitril butadiene rubber) and EPDM 
(ethylene propylene diene rubber), and is constituted. 

[0021] Although KETCHIEN black and thermal black are used as two kinds of carbon 
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black from which the aforementioned property differs, for example as indicated by the 
claim 2, as KETCHIEN black etc., the KETCHIEN black EC, EC-600, EC-600JD 
(product made from lion AKUZO), acetylene black (product made from 
electrochemistry), etc. are mentioned. Moreover, as thermal black etc., FT-MT carbon 
(product made from Asahi carbon), Balkan Peninsula XC-72 (Cabot make), a graphite, 
etc. are mentioned. 

[0022] Moreover, the half-conductivity roll of this invention according to claim 3 is a 
half^conductivity roll given in the 2nd term of a claim characterized by setting the 
mixed rate of the aforementioned KETCHIEN black and thermal black to 1:1-1:5. 
[0023] Furthermore, the half-conductivity roll of this invention according to claim 4 is 
a half-conductivity roll given in either the 1st term of a claim characterized by making 
the blend ratio of the aforementioned non-compatibility elastic body into within the 
limits of NBR/EPDM=5 / 95 - 95/5, or the 3rd term. 

[0024] Moreover, the half-conductivity roll of this invention according to claim 5 is a 
half-conductivity roll given in either the 1 st term of a claim characterized by making 
into 15-50 mol% of within the limits the amount of acrylonitrile in NBR used for the 
aforementioned half conductivity roll, or the 4th term. 

[0025] Furthermore, the volume-resistivity value of the aforementioned half 
conductivity roll is 105 - 1010 ohm-cm, and the half-conductivity roll of this invention 
according to claim 6 is a half-conductivity roll given in either the 1 st term of a claim 
characterized by the ability to adjust by changing at least one of the loadings of 
carbon black, the blend ratio of NBR, and the amounts of acrylonitrile in NBR, or the 
5th term again. 

[0026] Moreover, the half-conductivity roll of this invention according to claim 7 is a 
half^conductivity roll characterized by constituting the above-mentioned conductive 
layer by the conductive elastic body which comes to mix NBR and EPDM of 
non-compatibility in the halfr-conductivity roll which comes to cover an inside 
conductive foaming elastic body layer and an outside conductive layer on the 
periphery of a conductive core material. 

[0027] Furthermore, the half^conductivity roll of this invention according to claim 8 is 
a half-conductivity roll given in the 6th term of a claim characterized by making the 
blend ratio of the aforementioned non-compatibility elastic body into within the limits 
of NBR/EPDM=5 / 95 - 95/5. 

[0028] Moreover, the manufacture method of the half-conductivity roll this invention 
according to claim 9 In the manufacture method of the half-conductivity roll which 
comes to cover an inside conductive foaming elastic body layer and an outside 
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conductive layer on the periphery of a conductive core material After covering the 
conductive elastic body layer in the state where it does not harden, on the periphery 
of the above-mentioned conductive core material and making the conductive elastic 
body layer concerned carry out hardening foaming, It is the manufacture method of 
the half-conductivity roll characterized by covering the conductive layer in the state 
where it does not harden, in the shape of a tube on the periphery of the 
above-mentioned conductive foaming elastic body layer, and carrying out hardening 
simultaneous adhesion of the conductive layer concerned under steamy 
pressurization heating conditions at a conductive foaming elastic body layer. 
[0029] 

[Function] By blending and constituting scarce EPDM of NBR which has carbon black 
and compatibility in the above-mentioned half conductivity foaming elastic body, this 
NBR, and compatibility from this invention The elastic body from which carbon black 
was distributed over two sorts of interfaces is obtained, this NBR, the blend ratio of 
EPDM, the amount of acrylonitrile in NBR, and by adjusting the amount of carbon 
black further The resistance of a roll can be adjusted to about 105-1010 ohm-cm, and 
the blend object of NBR and EPDM can be used for the foaming state of the 
above-mentioned half conductivity foaming elastic body with any gestalt of chemistry, 
the independent bubble which carried out gas foaming, or a continuation bubble. 
[0030] Moreover, by combining NBR (SP value =9.7) and EPDM (SP value =8.0) from 
which a solubility-parameter value (SP value) differs greatly, the increase in the 
degree of hardness accompanying the addition of carbon black, such as KETCHIEN 
black, increasing can be reduced, and maintenance of the resistance stabilized by 
adjustment of the blend ratio is possible. 

[0031] Furthermore, since it is easy to generate degradation by the ozone produced 
according to the electric discharge phenomenon when using a half-conductivity roll, 
Above NBR is difficult for using it independently. On the other hand, if Above EPDM is 
independent, the insulation of rubber itself is high and are necessary to add a lot of 
conductive pigments, and the degree of hardness of an elastic body is made increased. 
For this reason, the ozone-proof degradation nature of NBR which is low resistance 
rubber (-101 1-ohmcm) which consists of emulsion polymerization is stopped. In order 
to control the conductivity of an elastic body layer, the loadings of EPDM and by 
adjusting to 30% - 70% preferably 95% to 5% The concentration of a carbon black 
particle can be increased, and since the track moreover stabilized can be formed, the 
influence of an applied-voltage dependency can also make EPDM and NBR small 
compared with the case where it blends independently. 
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[0032] Moreover, acrylonitrile of the copolymerization component of NBR used as the 
base used for a polymer blend (it abbreviates to "CN" hereafter.) It is possible not to 
interfere in the not a thing but 1 5% - 50% of amount of CN(s) limited to this, either, and 
for the rate of combination of EPDM to also adjust resistance and a degree of 
hardness within the limits of the above with change of this amount of CN(s). 
[0033] Furthermore, by using together thermal black, such as KETCHIEN black the 
amount of oil supply excels [ black ] in conductivity highly, FT which is soft carbon 
with strong rubber reinforcement nature with the small amount of oil supply, and MT, 
etc. at a specific rate, carbon black can stop the abrupt change of the resistance in a 
half-conductivity field, and few comparatively little and conductivity-izing of variation 
is possible for it again, moreover, the operating rate of carbon black — for example, a 
weight ratio — KETCHIEN blackrthermal-black =1:1-1:5 — it is 1:2-1:4 preferably the 
variation in the resistance according [ the KETCHIEN black with cohesiveness high 
when these carbon black is used independently ] to the place in an electrification roll, 
and the lot-to-lot resistance variation at the time of manufacture — large — 
becoming — thermal black — if independent, even if it makes [ many ] variance, 
resistance does not fall below in 1012-ohmcm, but adjustment of resistance is difficult 
[0034] Furthermore, since it becomes easy to produce the aforementioned trouble 
that the variation in the resistance by the place and the lot-to-lot resistance variation 
at the time of manufacture become large, or resistance rises when the above [ the 
operating rate of the above-mentioned carbon black ] is out of range, it is not 
desirable. Moreover, although the blending ratio of coal of carbon black changes with 
the blend ratios and the amounts of CN(s) of NBR/EPDM, KETCHIEN black is 3 - 20 
weight section, and 10-40 weight section of thermal black is desirable, for example. 
[0035] About 105 -1012ohmcm and a rubber degree of hardness (ASUKA A degree of 
hardness) have [ the volume-resistivity value ] the thing of the range of 35 - 45 
degrees preferably usable [ moreover, / the half-conductivity roll constituted ] like 
the above 25 to 70 degrees as a hahFconductivity roll which covered the 
above-mentioned half conductivity foaming elastic body on the periphery of 
conductive core materials, such as stainless steel (SUS), and iron or aluminum 
(aluminum) which carried out nickel plating. 

[0036] On the other hand, the half-conductivity roll concerning this invention also 
includes the half-conductivity roll characterized by constituting the above-mentioned 
conductive layer by the conductive elastic body which comes to mix NBR and EPDM 
of non-compatibility in the half-conductivity roll which comes to cover an inside 
conductive foaming elastic body layer and an outside conductive layer on the 
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periphery of a conductive core material. 

[0037] In covering of the above-mentioned conductive layer, the main part of a roll is 
moved to fixed speed, and it covers on a foam elastic body layer periphery so that the 
center of a conductive foaming elastic body layer may come to the center of the 
non-compatibility elastomer resin which is the above-mentioned conductive elastic 
body extruded in the shape of a tube for example, from the extruder which has the 
good crosshead of productivity by the dry process. Then, if thickness uses a 100 to 
about 2000 micrometers conductive layer by considering vapor pressure, pasting up 
and finishing by grinding a roll peripheral face, vulcanizing the above-mentioned 
conductive layer using a vulcanizer in one with a foaming elastic body layer, the 
flexibility of sufficient front face is acquired and nip homogeneity with a photo 
conductor can obtain compared with the conventional elastic roll. 
[0038] A soft foam is suitable for the above-mentioned conductive foaming elastic 
body layer, specifically Moreover, a polyurethane foam, EPDM form, polyethylene form, 
polypropylene form, A polystyrene foam, polyamide form, a silicone foam, polyester 
form, Foam rubber, such as NBR form and cellulose form, is used, distributing 
conductive particles, such as conductive carbon, — resistance — 105-108 omegacm 
grade — adjusting — a single bubble and a continuation bubble — being able to use it 
with any gestalt and setting thickness to 1 mm or more — desired elasticity — a 
variation rate can be obtained Such an elastic roll can form an elastic roll unnecessary 
[ post processing ] and highly precise by making it the predetermined dimensional 
accuracy and the configuration beforehand. 

[0039] Furthermore, it is uniform, and in order to acquire stable electrification, the 
volume resistivity of an electrification roll is in the range of 106-1 01 0-ohmcm, and it 
is desirable for the variation in resistance to be about 1.0 figures, moreover, the thing 
which a foaming elastic body layer has a conductive layer and an equivalent volume 
resistivity, or is made higher than a conductive layer — foaming — a member — even 
if a big foam exists in inside, a charge can pass a foaming elastic body layer easily, 
electrification homogeneity is acquired by the wraparound of the current of the 
conductive layer of low resistance, and poor electrification is not produced by it 
Furthermore, even if it does not give covering to an edge, electrification current flows 
into low isolation voltage defective parts, such as a pinhole of a charged-body-ed 
front face, intensively, and it can leak and can prevent that the picture nonuniformity 
of the shape of a black line by generating of the portion which is not charged or the 
shortage of electrification voltage occurs. 

[0040] Moreover, maintenance of the resistance which could reduce the increase in 
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the degree of hardness by the reaction with the rubber component accompanying 
addition of conductive pigments, such as carbon black, and was stabilized by 
adjustment of the blend ratio is possible by combining with a conductive layer NBR 
and EPDM of non-compatibility from which a solubility-parameter value (SP value) 
differs greatly. 

[0041] As mentioned above, use independently is [ that degradation by the ozone 
produced according to the electric discharge phenomenon at the time of 
electrification tends to generate NBR ] difficult further again. Moreover, in an EPDM 
independent, the insulation of rubber itself is high, addition of a lot of conductive 
pigments is needed, and it is accompanied by the increase in a degree of hardness. For 
this reason, by stopping the ozone-proof degradation nature of NBR of the low 
resistance rubber (-101 1-ohmcm) which consists of emulsion polymerization, and 
adjusting preferably the rate of EPDM combination for conductive control of a 
conductive layer to 30 - 70% 95% to 5%, conductive pigment additions, such as carbon 
black, can be lessened and it is 104-107. The rheostatic control in the range about 
omegacm becomes possible easily. Even when a pinhole is on the charged body-ed by 
this, rapid concentration of electrification current can be prevented and generating 
with poor electrification by the fall of the potential of the whole electrification roll can 
be prevented. 

[0042] Moreover, by covering the tube material of non-compatibility as a conductive 
layer, the electrification nonuniformity by the cell pattern of a foam and irregularity 
can be stopped, and the half-conductivity roll which it excelled in smooth nature and 
nip homogeneity compared with sinking in and coating of a conductive paint, and 
sufficient electrification homogeneity was acquired, and reduced the RF sound at the 
time of electrification can be offered. 

[0043] Furthermore, after covering a conductive layer, you may prepare a protective 
layer as an outermost layer of drum again for a photo conductor-proof pollution 
control. The polarity of a conductive layer can be adjusted by the blend ratio of NBR 
and EPDM, it becomes possible to also raise the adhesion to the protective layer 
which consists of the nylon which added carbon black and the conductive inorganic 
pigment, an acrylic, a urethane-resin paint, an epichlorohydrin rubber, etc., and the 
material of a protective layer can also offer the half^conductivity roll which is more 
excellent in endurance. 

[0044] Thus, according to this invention, even if it could stop the loadings of carbon 
black and did not blend softeners, such as insulating oil, by using a non-compatibility 
elastomer for a half-conductivity foaming roll, the roll degree of hardness could be 
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lowered, and processability was also able to be raised, moreover, it found out that the 
half-conductivity roll in which the electrical property by which variation was stabilized 
[ about the carbon black combined with rubber ] few also in the half-conductivity field 
by [ which is specification ] coming out comparatively and using together in the high 
thermal black of conductive high KETCHIEN black and conductive rubber 
reinforcement nature is shown was obtained Furthermore, if dielectric breakdown at 
the time of high-voltage impression is prevented and a pinhole etc. is shown in a photo 
conductor front face by the case of a transfer roller by making it a blend object with 
low NBR of resin resistance Although the current which superfluous current flowed 
and was impressed to the transfer roller falls and it was easy to generate a poor 
imprint, the voltage dependency of the resistance of this invention has also been 
sharply improved compared with the time of EPDM independent use, and it found out 
that the high half-conductivity roll of dielectric-breakdown pressure-proofing was 
obtained. 
[0045] 

[Example] This invention is explained based on the example of illustration below. 
[0046] Example 1-1 drawing 2 is the outline block diagram showing one example of the 
image formation equipment which applied the half^conductivity roll concerning this 
invention to the imprint member, and this image formation equipment is constituted as 
a laser beam printer using the electrophotography process. 

[0047] In drawing 2 , 1 is the photo conductor drum (outer diameter of 30mm) which 
used the organic photo conductor (OPC) as an image support etc., and the rotation 
drive of this photo conductor drum 1 is carried out along the direction of an arrow by 
the driving means which are not illustrated at a predetermined process speed (a 
change in two stages of 28 mm/sec and 56 mm/sec is possible). The front face of the 
above-mentioned photo conductor drum 1 is primarily charged in predetermined 
potential with the electrification roll 2 (outer diameter of 12mm) as live-part material 
in contact with the front face of the photo conductor drum 1 concerned. The 
oscillating voltage superimposed on DC component of voltage-350V and AC 
component of the sine wave of frequency 350Hz and voltage 2000Vpp is impressed to 
this electrification roll 2 by the power supply 3, and uniform electrification of the front 
face of the photo conductor drum 1 is carried out with the electrification roll 2 
concerned -350V [ equal to DC component of applied voltage ]. Then, picture 
exposure which is outputted according to image information from laser write-in 
equipment and which is not illustrated is given to the front face of this photo 
conductor drum 1, and the electrostatic latent image according to image information is 
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formed in it. 

[0048] Next, after the electrostatic latent image formed on the above-mentioned 
photo conductor drum 1 being developed by development roll 4a of the developer 4 
which used the developer of magnetic one component etc. and becoming a toner 
image, this toner image is imprinted by electrification of the transfer roller 6 (outer 
diameter of 14mm) as an imprint member on the imprint form 9 as a transfer medium 
to which paper is fed to predetermined timing. The current by which constant current 
control was carried out to 3-5microA as imprint current is energized by this transfer 
roller 6. Then, in response to electric discharge of the discharge device for electric 
discharge which is not illustrated, it dissociates from the front face of the photo 
conductor drum 1 , and the imprint form 9 with which the above-mentioned toner 
image was imprinted is conveyed to the fixing equipment which is not illustrated, with 
this fixing equipment, either [ either / both sides or ] heat or a pressure is fixed to a 
toner image on the imprint form 9, and is discharged in the exterior of equipment, and 
ends the formation process of a picture. 

[0049] In addition, a remains toner etc. is cleaned by cleaning-blade 8a of cleaning 
equipment 8, and the following image formation process is equipped with the front 
face of the photo conductor drum 1 which the imprint process of the 
above-mentioned toner image ended by it. Moreover, the cleaning pad to which 7 
cleans the front face of the electrification roll 2 for the pressurization spring for five 
contacting the electrification roll 2 on the front face of the photo conductor drum 1 is 
shown among drawing, respectively. 

[0050] By the way, in the half-conductivity roll which comes to cover a conductive 
elastic body on the periphery of a conductive core material, two kinds of carbon black 
which becomes the blend object of the non-compatibility which comes to mix NBR 
and EPDM from KETCHIEN black and thermal black about the above-mentioned 
conductive elastic body is distributed, and it consists of this example. 
[0051] Drawing 1 (a) and (b) are the cross sections and front view showing the 
transfer roller as one example of the half^conductivity roll concerning this invention. 
[0052] In drawing, 6 shows the transfer roller used for the above-mentioned laser 
beam printer, and this transfer roller 6 covers the foaming elastic body layer 12 on the 
periphery of the conductive metal core materials 1 1 which plated to the very thing or 
these, such as stainless steel (SUS) and iron, and is constituted. The 
above-mentioned foaming elastic body layer 12 in the blend object (NE70 made from 
JSR, amount =of CNs35%) of the non-compatibility which blended EPDM at a rate of 
NBR and7:3 as two sorts of carbon black — KETCHIEN black (the product made from 
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lion AKUZO — ) The oil absorption 360 ml/g7 section and the Asahi thermal (product 
made from Asahi carbon, oil absorption of 28ml/g) 22 sections are added. Furthermore, 
what added the sulfur 1 .5 section, the vulcanization-accelerator TT0.6 section, the 
CZ1.2 section, the M1 section, the stearin acid 1 section, and the foaming agent 
OBSH3 section is kneaded. Fabricate in the shape of a pillar by extrusion molding, and 
the stainless steel heart (diameter of 6mm) is pressed fit in the pillar-like member cut 
into predetermined length as a conductive metal core material 1 1 . Using a vulcanizer 
(steamy heating pressurizer for vulcanization), at the temperature of 160 degrees C, 
surface polish is given and it is formed, after making it vulcanize, 30-minute foaming 
and. 

[0053] Thus, roll resistance when the manufactured transfer roller 6 impresses the 
voltage of DC1kV to the conductive metal core material 1 1 is 108.5. omegacm and the 
ASUKA C degree of hardness were 35 degrees. Moreover, although the 
applied-voltage dependency of the roll resistance at the time of changing the voltage 
impressed to the above-mentioned transfer roller 6 among 1-5kV showed the fall of 
0.75 figures, dielectric breakdown was not generated in within the limits with an 
applied voltage of 1-5kV. When the laser beam printer which shows the 
half-conductivity roll 6 produced in the above-mentioned example 1-1 to drawing 2 
performed the picture examination, good quality of image was obtained. 
[0054] In the transfer roller 6 as a half-conductivity roll concerning the example 1-2 
above-mentioned example 1-1, except having used the blend object (NE40 made from 
JSR) which changed the blend ratio of NBR and EPDM into 6:4, when the transfer 
roller 6 (resistance 108.8 omega, 40 ASUKA C degrees of hardness, 
dielectric-breakdown-voltage >5kV) considered as the same composition as the 
transfer roller 6 of an example 1 was used, good quality of image was obtained. Since 
other composition and operations are the same as that of the aforementioned 
example 1-1, they omit the explanation. 

[0055] In the transfer roller 6 as a half-conductivity roll concerning the example 1-3 
above-mentioned example 1-1, except having used the blend object (NE71 made from 
JSR) which changed the amount of CN(s) in NBR to 43%, when the transfer roller 6 
(resistance 108.0 omega, 40 ASUKA C degrees of hardness, 
dielectric-breakdown-voltage >5kV) considered as the same composition as an 
example 1-1 was used, good quality of image was obtained. Since other composition 
and operations are the same as that of the aforementioned example 1-1, they omit 
the explanation. 

[0056] In the half-conductivity roll of the example of comparison 1-1 
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above-mentioned example 1-1, the transfer roller considered as the same 
composition as an example 1-1 was manufactured except having changed the blend 
object of NBR and EPDM into an EPDM independent (Ep33 made from JSR). The 
transfer roller concerning this example 1-1 of comparison is 45 ASUKA C degrees of 
hardness and resistance 106.0. Although it was omegacm, an example 1-1, and this 
level, the applied-voltage dependency was as high as 2.0 figures, the dielectric 
breakdown voltage was as low as 3.0kV, also except the portion between which it is 
placed by the form, imprint current flowed and the poor imprint in a form edge 
occurred. 

[0057] In the half-conductivity roll of the example of comparison 1-2 
above-mentioned example 1-1, the transfer roller considered as the same 
composition as an example 1-1 was manufactured except having changed the blend 
object of NBR and EPDM into NBR (Nippon Zeon NipolDN219). The transfer roller 
concerning this example 1-2 of comparison is 31 ASUKA C degrees of hardness and 
resistance 108.5. Although it was omegacm, the resistance at the time of 
low-humidity/temperature was as high as 1010.6ohmcm, and the poor imprint 
occurred in the whole form under this environment. 

[0058] In order that the examples 1-1 of an experiment, next this invention persons 
might investigate the dependency of the resistance to the loadings of the carbon 
black of the half-conductivity roll concerning this invention, and a degree of hardness, 
when it fixed the loadings (weight section) of KETCHIEN black to some values and the 
loadings of thermal black were changed, they conducted the experiment which 
measures how resistance and the degree of hardness of a half-conductivity roll 
change. 

[0059] Drawing 3 and drawing 4 show the result of the above-mentioned experiment. 
[0060] In the half-conductivity roll concerning this invention, roll resistance was 
understood that fine tuning of the resistance of about 2 figures is still more possible in 
the meantime by having the span of adjustable range of 104-1010 ohms of central 
value with the loadings of KETCHIEN black, and changing the loadings of thermal black 
so that clearly from these drawing 3 and drawing 4 . 

[0061] Moreover, a roll degree of hardness is the stable field of 35 to 45 degrees, and, 
unlike conventional carbon black, it turns out that it is possible to suppress small 
elevation of the degree of hardness accompanying the increase in loadings of carbon 
black. 

[0062] the example 1-1 of comparative experiments — in what used only one kind of 
carbon black (KETCHIEN black) which is the conventional half^conductivity roll, this 
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invention persons again in order to investigate the dependency of the resistance to 
the loadings of carbon black, and a degree of hardness The multiple-times trial 
production of the half^conductivity roll to which the loadings of KETCHIEN black were 
changed was carried out, and the experiment which measures how resistance and the 
degree of hardness of these half-conductivity rolls change with the loadings and the 
number of times of a trial production of KETCHIEN black was conducted. 
[0063] Drawing 5 and drawing 6 show the result of the above-mentioned experiment. 
[0064] Moreover, change of the resistance by the difference in the number of times of 
a trial production and a degree of hardness was large, and the dependency [ as 
opposed to the loadings of carbon black in resistance and a degree of hardness ] was 
large, and when the loadings of carbon black were changed, it turns out that 
resistance and a degree of hardness change a lot, so that clearly from these drawing 5 
and drawing 6 . 

[0065] the example 1-2 of an experiment — in order that this invention persons might 
check the existence of the lot-to-lot variation of the half-conductivity roll resistance 
concerning this invention, by the same combination, they produced the 
half-conductivity roll variously by extrusion molding, and conducted the experiment 
which measures and checks the resistance of these half-conductivity rolls again 
[0066] Drawing 7 shows the result of the above-mentioned experiment. 
[0067] In the half^conductivity roll concerning this invention, the lot-to-lot variation 
of resistance was hardly generated so that clearly from this drawing 7 . 
[0068] On the other hand, the half-conductivity roll of this invention according to 
claim 7 constitutes the above-mentioned conductive layer by the conductive elastic 
body of the non-compatibility which comes to mix NBR and EPDM in the 
half-conductivity roll which comes to cover an inside conductive foaming elastic body 
layer and an outside conductive layer on the periphery of a conductive core material. 
[0069] Drawing 8 is the cross section showing the electrification roller as one example 
of the half-conductivity roller concerning this invention. 

[0070] In drawing, 2 is what shows the above-mentioned electrification roller, this 
electrification roller 2 The urethane which distributed conductive carbon black around 
the conductive metal core material 1 1 which plated to SUS, iron itself, or these, In the 
non-compatibility elastomer (NE71 made from JSR) 100 section which formed the 
foaming elastic body layers 12, such as EPDM and silicon, and was blended on the 
front face of this foaming elastic body layer 1 2 NBR/EPDM=7/3 of about 500 
micrometers of thickness as conductive carbon black — KETCHIEN black (the 
product made from lion AKUZO — ) Surface polish is given, after adding the oil 
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absorption 360 ml/g8 section and the thermal-black 25 section, covering with 
crosshead extrusion molding the conductive layer 13 which distributed the sulfur 1 
section, the vulcanization accelerator CZ, and the M one section each in the foaming 
elastic body layer 12 and carrying out vulcanization adhesion using a vulcanizer. 
[0071] Roll resistance when this electrification roll 2 impresses the voltage of 
DC 100V is 105.8. omegacm, an ASUKA C degree of hardness = it was 60 degrees. 
[0072] It was used for the laser beam printer which shows the electrification roll 2 
produced in this example 2-1 to drawing 2 , and when the examination which forms a 
picture was performed, good quality of image was obtained. 

[0073] By the way, after covering the conductive foaming elastic body layer in the 
state where it does not harden, on the periphery of a conductive core material and 
stiffening the conductive foaming elastic body layer concerned, the electrification roll 
2 like the above covers the conductive layer in the state where it does not harden, in 
the shape of a tube on the periphery of the above-mentioned conductive foaming 
elastic body layer, and is manufactured by carrying out hardening simultaneous 
adhesion of the conductive layer concerned under pressurization heating conditions 
at a conductive foaming elastic body layer. 

[0074] Namely, the urethane in which the above-mentioned electrification roll 2 
distributed conductive carbon black as shown in drawing 9 , After kneading the raw 
material of the foaming elastic body layers 12, such as EPDM and silicon, by one 
kneader and 2 roll milling (Step 1 ), Extrusion molding of what kneaded this raw material 
is carried out to the shape of a pillar with an extrusion-molding machine (Step 2), and 
the vapor pressure of the temperature of 126 degrees C and 2k performs 
foaming/vulcanization using a vulcanizer (Step 3). Furthermore, after pressing the 
shaft which is the conductive metal core material 1 1 which carried out and plated in 
foaming / vulcanized foaming elastic body layer 1 2 like the above at SUS, iron itself, or 
these fit (Step 4), the outer diameter of the foaming elastic body layer 12 concerned 
is ground (Step 5). 

[0075] In next, the non-compatibility elastomer (NE71 made from JSR) 100 section 
blended to NBR/EPDM=7/3 which form a conductive layer 13 as conductive carbon 
black — KETCHIEN black (the product made from lion AKUZO — ) The oil absorption 
360 ml/g30 section is added, and after kneading the tube raw material which 
distributed the sulfur 1 section, the vulcanization accelerator CZ, and the M one 
section each (Step 6), the raw material of this conductive layer 13 is covered with a 
tube crosshead extrusion-molding machine on the periphery of the foaming elastic 
body layer 1 2 (Step 7). Then, vulcanization adhesion of the conductive layer 1 3 is 
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carried out for what covered the raw material of a conductive layer 1 3 on the 
periphery of the above-mentioned foaming elastic body layer 1 2 on the periphery of 
the foaming elastic body layer 1 2 at the shape of a tube using a vulcanizer by the 
vapor pressure of the temperature of 120 degrees C f the vapor-pressure -160 degree 
C temperature of 1.5k, and 5.5k (Step 8). And like the above, the outer diameter of the 
conductive layer 1 3 by which vulcanization adhesion was carried out by carrying out is 
ground, size **** is performed (Step 9), inspection etc. is conducted, and the 
electrification roll as a half-conductivity roll is manufactured (Step 10). 
[0076] Thus, as shown in drawing 10 p while being able to unify firmly the foaming 
elastic body layer 1 2 and a conductive layer 1 3 by manufacturing a half-conductivity 
roll, it becomes possible to manufacture a half-conductivity roll by the low cost easily. 
[0077] an example 2-2 — the electrification roll 2 concerning this example 2-2 is an 
electrification roll which covered with DIP coating to 30-micrometer thickness, and 
was made into 3 lamination by making into a protective layer 14 the conductive layer 
which made the alcoholic fusibility nylon (Toray Industries CM8000) 100 section 
distribute the conductive carbon black 2 section (KETCHIEN black made from 
AKUZO) further on the electrification roll 2 of an example 1 , as shown in drawing 1 1 
Roll resistance when this electrification roll 2 impresses the voltage of DC100V is 
105.9. omega and the ASUKA C degree of hardness were 65 degrees, it was used for 
the laser beam printer which shows the electrification roll 2 concerned to drawing 2 , 
and when the examination which forms a picture was performed, good quality of image 
was obtained. 

[0078] When the picture examination was performed about the urethane foaming 
electrification roll (resistance =1 06 omegacm, ASUKA C degree-of-hardness =35 
degree) which distributed example of comparison 2-1 conductivity carbon black, the 
loud RF electrification sound by generating and AC electrification of electrification 
nonuniformity based on a foaming cell occurred. 

[0079] When the picture examination was performed about the electrification roll 
(resistance =105.8 omega, ASUKA C degree-of^hardness =54 degree) which is what 
the skin attached to the front face of an example of comparison 2-2 conductivity 
silicon foaming layer, and gave thickness =30 micrometers of conductive fluorine 
coats by spray application as a protective layer, the fogging phenomenon based on the 
resistance nonuniformity of a foaming cell and a surface skin was observed. 
[0080] In order that the examples 2-1 of an experiment, next this invention persons 
may investigate the dependency of the resistance to the loadings of the carbon black 
of the half-conductivity roll concerning this invention, and a degree of hardness, when 
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changing the loadings (weight section) of the KETCHIEN black blended with a 
conductive layer 13, or thermal black, they conducted the experiment which measures 
how resistance and the degree of hardness of a half-conductivity roll change. 
[0081] Drawing 12 and drawing 1 3 show the result of the above-mentioned 
experiment. 

[0082] In the half^conductivity roll which relates to this invention so that clearly from 
these drawing 12 and drawing 1 3 , roll resistance is 105 irrespective of the loadings of 
KETCHIEN black or thermal black. It is omegacm grade and it turns out that it hardly 
changes even if it changes the loadings of KETCHIEN black or thermal black. 
[0083] Moreover, roll ** 4 is the stable field of about 55 degrees, and it turns out that 
it is possible to prevent most elevation of the degree of hardness accompanying the 
increase in loadings of carbon black unlike conventional carbon black. 
[0084] Thus, the resistance and degree of hardness of a half-conductivity roll are 
understood that the resistance and degree of hardness of a half-conductivity roll as 
an electrification roll can control depending on the resistance and degree of hardness 
of the foaming elastic body layer 12 of a ground so that clearly from it being hardly 
dependent on the loadings of the KETCHIEN black of a conductive layer 1 3, or thermal 
black. However, a conductive layer 13 becomes stability maintainable by changing the 
thickness and the component ratio of the conductive layer 1 3 concerned for variation 
suppression of degree-of^hardness adjustment of the electrification roll 2 and a roll 
internal resistance. 

[0085] the example 2-2 of an experiment — when changing the blend ratio of NBR of 
a conductive layer 1 3, and EPDM, this invention persons conducted the experiment 
which measures how resistance of a half^conductivity roll changes again, in order to 
investigate NBR of the conductive layer 13 in the half-conductivity roll concerning 
this invention, and the dependency of the roll resistance to the blend ratio of EPDM 
[0086] Drawing 14 and drawing 15 show the result of the above-mentioned 
experiment. 

[0087] Although it did not change a lot in the half-conductivity roll concerning this 
invention even if roll resistance changed the blend ratio of NBR and EPDM so that 
clearly from these drawing 14 and drawing 15 , when the resistance of a conductive 
layer 13 changes the blend ratio of NBR and EPDM showed that about 2 figures of 
resistance changed. 

[0088] Furthermore, it turns out that it changes when the resistance of the 
conductive layer 13 of a half^conductivity roll changes the blend ratio of NBR and 
EPDM so that clearly from these drawing 14 and drawing 15 . Moreover, 
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degree-of-hardness adjustment of a half-conductivity roll is the degree-of^hardness 
span of adjustable range of 45 - 60 degrees by lowering the amount of CN(s), and an 
NBR blend ratio, and the vulcanization pressure regulation at the time of steamy 
vulcanization, and is 105-106. It becomes possible to maintain the resistance by which 
omegacm grade was stabilized. Furthermore, about the foaming elastic body layer 12 
of a ground, it is possible to perform control and degree-of-hardness adjustment of 
the resistance of the whole half-conductivity roll, and the resistance grant of 
104-101 1-ohmcm and 40 - 50 degree-of-hardness adjustments depending on the 
loadings of carbon black are possible. As mentioned above, the degree-of-hardness 
adjustment (45 - 60 degrees) thickly depended with reduction (variation within 
resistance side < less than 1 figure) of the variation in a roll internal resistance is 
possible for the conductive layer 13 of the shape of a tube which is the blend object of 
NBR/EPDM on the other hand. 

[0089] the example 2-3 of an experiment — further, when changing the thickness of a 

conductive layer 1 3, this invention persons conducted the experiment which 

measures how the degree of hardness of a half-conductivity roll changes, in order to 

investigate the dependency of the roll degree of hardness to the thickness of the 

conductive layer 13 in the half^conductivity roll concerning this invention In addition, 

each roll resistance is 105-106. It was less than omegacm. 

[0090] Drawing 16 shows the result of the above-mentioned experiment. 

[0091] When the thickness of a conductive layer 13 was set to about about 0.6mm or 

more so that clearly from this drawing, it turns out that it carries out proportionally 

[ abbreviation ] at the thickness of a conductive layer 1 3, and a roll degree of 

hardness (ASUKA A degree of hardness) rises. 

[0092] the example 2-4 of an experiment — further, this invention persons conducted 
the experiment which measures the resistance in the hoop direction of a 
half-conductivity roll using experiment equipment as shown in drawing 1 7 in order to 
investigate the variation in the resistance in the hoop direction of the 
half-conductivity roll concerning this invention 

[0093] Drawing 18 shows the result of the above-mentioned experiment. 

[0094] Most resistance in the hoop direction of a half^conductivity roll is regularity, 

and it turns out that there is no variation so that clearly from this drawing. 

[0095] the example 2-5 of an experiment — in order that this invention persons may 

investigate the vapor-pressure dependency of the vulcanizer at the time of carrying 

out vulcanization adhesion of the conductive layer 13 in the half^conductivity roll 

concerning this invention, when changing the vapor pressure of the vulcanizer at the 
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time of carrying out vulcanization adhesion of the conductive layer 13, they conducted 
the experiment which measures how the degree of hardness of a half-conductivity roll 
changes again In addition, each roll resistance is 105-106. It was less than omegacm. 
[0096] Drawing 19 shows the result of the above-mentioned experiment. 
[0097] It turns out that the vapor pressure of the vulcanizer at the time of carrying 
out vulcanization adhesion of the conductive layer 13 follows on going up, and the roll 
degree of hardness (ASUKA C degree of hardness) of a conductive layer 13 carries 
out proportionally [ abbreviation ], and it goes up so that clearly from this drawing. 
[0098] the example 2-6 of an experiment — when this invention persons saved the 
half-conductivity roll concerning this invention for 14 days under (temperature of 40 
degrees C, 85% of humidity) the high-humidity /temperature environment, the 
appearance of a half-conductivity roll and the quality of image using this are good, and 
were found by that generating of a bleeding phenomenon can be prevented further 
again 

[0099] the example 2-7 of an experiment — when this invention persons perform the 
insulating compressive test of the half-conductivity roll concerning this invention, 
they show drawing 20 again — as — roll resistance — going up — ** — it became, it 
turns out that the voltage on which the limiter in which isolation voltage is shown 
operates rises gradually, and it turns out that the isolation voltage of a 
half-conductivity roll is good 
[0100] 

[Effect of the Invention] This invention can offer the half^conductivity roll which 
consists of the above composition and operation, and has the resistance by which had 
little variation in the resistance especially in a half^conductivity field, and it was based 
neither on environmental variation nor applied voltage, but was stabilized, and high 
isolation voltage, and does not have the variation in manufacture lot-to-lot. 
[0101] Moreover, this invention cannot contain plasticizers, such as process oil, but 
can maintain the roll degree of hardness stabilized by the low degree of hardness, and 
can offer the half-conductivity roll which moreover does not have a bleeding 
phenomenon. 

[0102] Furthermore, neither electrification nonuniformity nor a fogging can occur not 
to mention having the resistance by which had little variation in the resistance in a 
half-electric conduction field, and it was based neither on environmental variation nor 
applied voltage, but was stabilized, and high isolation voltage, and there being no 
variation in manufacture lot-to-lot, this invention can perform sufficiently uniform 
electrification, and the half^conductivity roll which Siwa and deformation moreover 
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generate neither at a roll front face nor the edge, and its manufacture method can be 
offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) and (b) are the cross sections and front view showing one 
example of the half-conductivity roll concerning this invention, respectively. 
[Drawing 2] Drawing 2 is the outline block diagram showing the image formation 
equipment which applied one example of the half-conductivity roll concerning this 
invention. 

[Drawing 3] Drawing 3 is a graph which shows the relation of the amount of carbon and 
roll resistance concerning the example of this invention. 

[Drawing 4] Drawing 4 is a graph which shows the relation of the amount of carbon and 
roll degree of hardness concerning the example of this invention. 
[Drawing 5] Drawing 5 is a graph which shows the relation of the amount of carbon and 
roll resistance concerning the example of comparison. 

[Drawing 6] Drawing 6 is a graph which shows the relation of the amount of carbon and 
roll degree of hardness concerning the example of comparison. 

[Drawing 7] Drawing 7 is a graph which shows the lot^toHot variation of the 
half-conductivity roll concerning the example of this invention. 

[Drawing 8] Drawing 8 is the cross section showing one example of the 

half-conductivity roll of a publication in claim 7 term of this invention. 

[Drawing 9] Drawing 9 is a flow chart which shows one example of the manufacture 

method of the half-conductivity roll of a publication to claim 7 term of this invention. 

[Drawing 10] Drawing 10 is the ** type view of the cross section which shows one 

example of the half^conductivity roll of a publication to claim 7 term of this invention. 

[Drawing 11] Drawing 1 1 is the cross section showing other examples of the 

half^conductivity roll of a publication in claim 7 term of this invention. 

[Drawing 12] Drawing 12 is a graph which shows the relation between the amount of 

carbon black, and roll resistance. 

[Drawing 13] Drawing 13 is a graph which shows the relation between the amount of 
carbon black, and a roll degree of hardness. 

[Drawing 14] Drawing 14 is a graph which shows the relation between the amount of 
blends of NBR, and roll resistance. 
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[Drawing 15] Drawing 15 is a graph which shows the relation between the amount of 
blends of NBR, roll resistance, and a degree of hardness. 

[Drawing 16] Drawing 1 6 is a graph which shows the relation between the thickness of 
a conductive layer, and a roll degree of hardness. 

[Drawing 1 7] Drawing 1 7 is the tropia block diagram showing the measuring device of 
roll resistance of a half-conductivity roll. 

[Drawing 1 8] Drawing 1 8 is a graph which shows the measured value of the resistance 
in the hoop direction of a half-conductivity roll. 

[Drawing 1 9] Drawing 1 9 is a graph which shows the relation between vulcanizer vapor 
pressure and a roll degree of hardness. 

[Drawing 20] Drawing 20 is a graph which shows the relation between the resistance 
of a half^conductivity roll, and isolation voltage. 

[Drawing 21] Drawing 21 is the block diagram showing conventional image formation 
equipment. 

[Drawing 22] Drawing 22 (a) - (d) is explanatory drawing showing a bleeding 
phenomenon, respectively. 
[Description of Notations] 

6 A transfer roller, 1 1 A conductive core material, 12 Conductive foaming elastic body. 
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Ift^iSttl 1KDC 1 kV(DW£ZWmLtc±$CD 
n-Jl«fit3Wl 0 s $ Qcm, 7X^-Cgg^3 5g 
r&-?/c 0 $/c, ±E(E¥a-Jl/8(cattp-rs«EE*l 
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H1»«Ettffl*tt* 0. 7 5«OfiT*SUfc#, 1- 
5 k V©EPa«£EOttHWrj(»8S««l6^Lft^o 
/Co JbK**W 1 " 1 rfWL*:*»«ttia-^6 *H 

2 jcs^r u -if- f-A?'';>£ -rBD«a»%fT o /c 

[0054] %K0< 1 - 2 

-;l/6Wl*JC^r % NBRiEP DM©7*l/> Ftfc^^ 
10 6 : 4CC^HU/c:/b>Fq& (J SRSNE40) 

s, mmmmmj£>5 kv) *jB^fcig£*>a#ftii@ 

[0 05 5 ] HSS#J 1 - 3 

±ianifewi 1 - 1 ta&zmmm&a-nt lto^d 

-;b6&C:fct>T, NBR4KDCNM4 3%tC^Il/c 

f* (j srssne7 1 > zmmotc&imz. m 

20 Him l - 1 il^D««EiL/ci£^P-^6 (JfflESfillO 
• p Q v T*2/-CKffi4 0BL «SiR«^IEE> 5 k 

v) zmi>tci&&i>mmmmi>mhtitc 0 ^<o^<om 

JSRCfffffltt. flWBSOWU - 1 <h|5j«r&£<DT\ ^ 
[005 6] Jt«W 1 - 1 

±M&mm\ - i©¥se«tta--;wc*$t>T. nbr4 

EPDM©^U>F»*EPDM*ft (J SRSJEp 3 
3) 0C^JgL/cJ£m«, UttMl - 1 tHCflWtiLfc 
K9P-^*H»L/fc. C<DJt««l - 1 tcmzft&a 
30 «SMIl 0 6 * Qcm 

iH^CTl - 1 i0U^t?*-3^ EP2J0mjE#t#t£ 
#2. 0tir£i*<. »<iK««EE^3. 0kV4fi<, 

[0057] tmm 1 - 2 

±iaHSSMl - l<D*a»«ttn-JUCc*5i>"r. NBRc 
EPDMO^l/>Ktt*NBR (B*W>»N i p o 
1 DN2 1 9) tC^HLfcfiWtt* HJ6W1 - 1 tMC 

m&t LtcWfv-Kzn&Ltc. c©jt«wi-2cc 

40 {fc£if£¥n^U«:, T^^-Cgg@[3 IS, JSKfill 0 

/Co 

[00 5 8] HRffil 1 - 1 

1*fe£ia^<£/ca^ >r^x>^7^©E^fi (SS 
ff) «Aoa»>o|i<cH]SUT % V-vfrrfv -j 

50 3Wi*©<t5CC^fcTa^*«J5E^4*IR*tTo^:. 
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[ 0 0 5 9 ] m 3 tt±KIW©«**5*-r i>(D 

[0 06 0] Ctl6CD03^H4^eBJ6^J:^ 

filter ^(Dffi^HCCcfc 0 4»'lXiI 10 4 - 

1 0"Q©|««*«M&, If-VJU^^^OE-feH* 
^{t3tf&c<tK:J;D> 3 6te*©HI2t[j^©ffiSil 

[006 1 ] it a-Jl/g|g«3 5g^e>4 5K<DS 

5 < «J* & C <t # oJ<jE~C& £ C <b o /C 0 

[0062] immmm i - 1 

[0 06 3] H5aVH6«±iBI8»©tt**^'rfe<0 
[0 06 4] Cti6(DH5R^H 6 3^65)3 63&»tt<fcO 

[0065] mmm 1-2 30 

[0 06 6107 «±ISIR<DJ|***^*>©^*S. 
[0 06 7 ] C©H7 3&>6W63^«cJ:5«: k C©«WCC 
«&*WtttP WRMDUv hm>*W 

[0 06 8] — CO«l8©»*3B 7 CCIBS£<D^« 40 

{*■ t Jf MoVWKHH u r ft p - jmc* 

i>r, ±ia^m©^, NBRiEPDM^^orfts 
*««ttO»«Bltt#«: J: r mm L tc h w & & . 
[006 9]i8(JC <OmiiC& S ¥3J«13: P - 7 CD— 

[0 0 7 0] 0(Cfcl>T, 2«±iB^ap-^%^*r*> 
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tSSfttttfl 1 2 <DitffiKMJ¥5 0 0 m mlg(7)N B R/ 
EPDM= 7/3K:/U> KLfc#*B*14x^^ hv- 
(JSRKNE71) 1 0 0»CC, ««tt*-sK>^ 

fti36 0ml/g) 8SP<h1f-v;l/^ >^25gP* 

an* , wi* Mffiimmc z rcx m# 1 sp£#tfc l 
tcmmmi 3**n*^* momL^m^^^mm^ 

mmmmzm l tc *> ©t* & e 

[0 0 7 1 ] CCT)^*P-^2«, DCIOOVCD^BE 
*EPJjPL//t«FCDP-;l/ffiCi[«, 10 5 -' Qcm, 7^* 
-ClEK=6 0firC<&-?ft:o 

[007 2] C©HtS«l2 - 1 tfWlfcS«P-^2 

^W*r»«^/cic6, g»ftiEK^6n 

/Co 

[0 07 3] ic^r, ±iE©e:±*»*p-^2tt. 

[0 074] t^^, ±iSS«P-^2tt. BQCCt* 
>, E P DM. 2/'Ja >^(D^?&# t*f*® 1 2 CDMtm 

&Zmi,>X 1 2 kO^MJE^J:^T 

< ur^ira/ttiss^ ti/c^?a5*tti*ii i2(c % sus^ 
4) % mm&m&ft&mi 2<DK&*wm?z> 

[0075]^ »«il3*»«TSNBR/EP 
DM=7/3CC^U> Kl/fe#ffl*ttx^X h7- (J 
SRUNE71) lOOSBtC, aS«tt*-sK>^^ ^ ^ 

360ml/g) 3 0»*»iL, «W 1 SP> flP^ffiii^J 
CZRO'MS 1 tt&atfctsfc* * -^M«*4^:®^L//c 
g(Xf^6) t C(D«®i 1 3(DMWf4^^^.-^ 

tm 1 2©^JB«:»«B 1 3CDJl*t^^MfflL/c€><D 

MMftZm^X 1 2 0 °C<DUmj&V l . 5 k©I^ 
flE#~l 6 0*C©HKRtf5. 5 k<D^iE^«:<fco 

1 3*2£ffi5¥ttWt 1 2<D^S^^^-^« 
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[0 07 6] co^^cirf^itta-j^ii-r^ 

C£«:J:D. SI OtC^TJ:^^. ^?S?¥1*feffiI 1 2 <t 
[0 07 7] gafi«2-2 

C©jS»«2-2«:«*Bf*a-;l/2». 01 1 Cc^T 
cfc^cc. HJ6«io^«n-^2 5cse«:rjua-^pl 
Mt>fD> (11/KCM80 0 0) lOOSBCC^mi* 

-f^>y«:J: 0 3 0 MmOWBCWlt 3 JMK£ 
UcSlP-mS. CCD^SD-;l/2«, DC 10 
0VO«ff*HJJDl//cK©D-Jl/«tS3&Jl 0 s 9 Q, T 
X*-Clfl»J6 58t*0, ^K^«P-;U2£02 

[0 07 8] Jfc«W2-l 

-A* («!S= 1 0 6 Qcm, TX#-CSgg=3 5g) 
[007 9] Jt&0H2-2 

a»«tt^ y ^ >m&m<Dmw(<c * * >i*^^/c^ot 

«*= 3 0 /imW§l/cSin-;b (ffifS= 1 0 

59 Q, T*#-C8gK=5 4K) (COl>TiB««lifc* 

[0 0 8 0] SWW2-1 

#»c, *IH8#e>tt. C<DfBJJ3*c«5^«teP-A'© 

<fc ^ ccxf t*r £ 3^*#jffir zmm&iv tc 0 
[ o o 8 i ] m i 2 ftcra i 3 tt jjeswote**** 

[0 08 2] Ctie>O01 3 3^6W6*>ttJ: 

fitc^^6-Tl0 s QcmlMO, *rv**>7 
"y y Zyjaflr-vfr^v v *<DE£fi&9Hb3l+'t:6]% 

[008 3] P-JH4«^5 5g©$tl/c«I 
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& C t tfiaJUFC * & C t o Alo 

[0 08 4] C©J:5(c, SSP^<bUtO*Sltt 
a-Jb©fi!affiRCfieff«. S«I13©^^^*>^ 

Kcrancts. T»©»?swtt#iB 1 2<oa^fflRw»* 

io 13lt ff*P - 2 ©iflSJBi P-;l/rtJKS©^7 

[0 08 5] SHHW2-2 
fctf&zgSHl 3(DNBRiEPDM0-/l/>Kl:b$«: 
NBRiEPDM(D^l/> FJt**Xfb3 ttfcttetC % 

20 [0 08 6]il4 RCflS 1 5 &2±fBl6i£(D*§jjl£^T 

[0 08 7] 4K&H1 5*»6WWj:«t 

tnfilteN BR£EPDMCD^U> Ftt**KffcS*T*> 
**<l*Xfl:L&<r>4S> 1 3<DS!nfii«NBRi 

EPDM©:/U>FJt**£{b3tf*C£{C<fcg. 2«t 

[0088] Ctl6<D01 5fr69J 

30 tt, NBRchE PDMi©yu> FJt**^b3-i±*C 
£K£oTXtt?SC £#*>*»&• £tc. ¥£«tea- 
JKDKgPMte, CNS. NBR^U>Flt»*W* 

c £ <t . mfmmzvmmKJjm&tc* *3 4 5-6og 

©KaSHMlr, 10 s - 1 0 6 Q c mHJK(D?c^U/c 
?S5ftt(*a 1 2 ^t^«, *3B«ttn-Jl/^*Ofi!n 
^CDfe^MCC«c#L//c 1 0 4 - 1 0 11 Q c mCDjg 

tn^^£ 4 0-50 KoraanbOTTiKr* s 0 

40 NBR/EPDMO^U> FW^ft&^»-^KO«« 

i^M (4 5-6 ott) 3OTi»r**. 

[0089] HKW2-3 

^fci^iiii 3<D^j?^*r^>p-;nes<D^i4 
*x^*fe«>. semii i 3©rtj»*a£ibs*fc»^cc. 

50 10 s Qcmartr*,-9/Co 
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[ 0 0 9 0 ] 0 1 6 te±&mWi<Dmm*^ &<DX?$> 

So 

[009 1 ] C<DH3^6IB6^<fc^CC, 2§m/l 1 3<D 

/IKBStt^bTP-^lia (rx^-Aig) ifi±M? 

[0 09 2] 

[ 0 0 9 3 ] 0 1 8 te±fBH$S<Difeiil£^Tfc<DT'& 

So 

[0 0 9 4] C©0#>60J36#>&cfc5te:, ^Sttn- 

^ * # & C » C £ o /Co 

[0095] H«2-5 

*ttStt«^4fc«>, ««ll 3«ARISiSti:ilSI 20 

/c 0 fc*s % o-^gRtt^ftifelO^lO 6 Qcm 
«F*3~C*-?/c 0 

[ 0 0 9 6 ] 0 1 9 ttJJB^©l8**5*-r b<D^2b 

So 

[0 09 7] c<DHJ&>6W6*>ttJ:5«:. 1 3 * 

t\ «*JI l 3<dp-ji*[S (7x*-ciS) jMBJt 

0» U T±^^~ S C £ ~> tc 0 30 

[0098] m&sttz -6 

^£iBiaiSffl3B«T (t^4 0'C, fiK8 5%) ru 

W±-r S C £ £ £ C £ -5 /c 0 

[0 099] HSSW2 -7 

-^ffita^±^-rscc<bfe/j:or, JftiHiBEE^-ru 5 40 

^ * - tffraw- s*eejW* * *c_hprr s c <b o k 

[0100] 

^sutt p -;i/*»«r s c i 4. 

[0101] $/c> C(O^K«, ^Pi2^iffifti'<DoJ^ 50 
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[0 102] 3 C<D*Pitt. *»*««(C*y^S 

s c i < > +»^— as«*tf 5ci*Jt 
c<t#Tts 0 

[0SO®#ftlttHJ] 

[SI] 01(a) (b) ttC<D3MBCc«a^»*te 

So 

[02] I2KC <D?HB CCffi S P - JU©— H 

[03] 0 3 » C ©aWO^Jfi«ICC«S # - # >fi <fc 
d-ibffi!Si<DB8««:^r £^7TN& S 0 

[04] H4ttC©»98©IU6«Cc«5/7-*r>H < k 
a-;Hgc©ii^^f y 5 7 r £> So 

[05] 05 HJtfMec &S *-#>14D- JWHS 

<t owa*^-*- y ^ ^ r* So 

[06] 06 BJtKMCCfRS * - # >B i d - il/SS 
£ <DB8£fc£^T y ^ 7 "C * So 

[07 ] 07 «C<D^WCDSU6WtC«S*^ttn- 
[08] 08 ttC ©#SB<DI»3j8g7 «KIBi£(D^g1t 

ttn -jvo— stai«*svrBfffiHr* s B 

[09] I9»C <D#WJ©»3|&S 7 3fCCf BIR<D¥i9S 

£>So 

[010] 0 1 0 « C ©«MCDIt*3S 7 mtCMMO)* 
[011] 011 tt C<0«M©«l*ffl 7 ««CK«ff>* 

[012] 01 2tt*-sK>^^^^fiiP-JUffita 
t <Dm%*7n? V^y v r & So 

[013] 0 1 3fcl:*/-5K>^ ^fiio-iWRS 
<b(DM^^^T ^ T*^> So 

[014] 0 14ttNBRO^l/> KHtiD-JUfitS 
iCDK^^^-T ^7 7 T* So 

[015] 01 5«NBR(D^I/> KS<tP-;UffitS 

[016] 016 tewmmoimmt a-jim&t&m 

[017] 017 -;u©a - ^K!a<Dai 

[018] 018 tt*««tta-;Ufl!>H*fiiK:*5W4 

mmmmm^TTkr v * v -c$> s« 
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[0 1 9] SI 9«ttHSffi^BEiP-;WSSi(DM * [022] B22 (a)-(d) -?4 ls?m 

[02 0] H2 0«^^ttn-;KD«!Sfiii3KMSiS [*HM»MB] 

Eio«*-r^77t*^o 6 fis^ta-Jk 11 *mttS», 12 ««14«ra 

[0 2i] 021 m&MMKBtia&tw&mm 
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